Abstract Drop tower is an important ground based facility for microgravity science experiment. The technical performances of the drop tower NMLC are advanced compared with similar facilities in the US, Germany and Japan. The main components such as drop capsule, deceleration devices, release mechanism present its advantages and creativities.
Microgravity science and application project is a very important part of Chinese space effort. This area has been very active along with the international space activities in recent years and has got many important results. The completion and running of the international space station will further promote the research activities in the area of microgravity science and application.
The National Microgravity Laboratory (China) (NMLC) was established in the middle of the 1990s. Drop tower is one of the main experiment facilities of NMLC. Fig. 1 shows its outlook view. It is 116 m in height and is located in the southeast of Zhongguancun central area in Beijing. It will be undertaking heavy experiment research in In addition to meeting the needs of Chinese space projects, the drop tower of NMLC, which will be open to the world, also has to meet a high requirement in technology. However, it has a budget of construction much lower than its likes in such countries as the US, Germany and Japan. So, we need to establish our own characteristics in constructing the drop tower based on the international experiences and lessons. The main components, such as drop capsule, deceleration devices and release mechanism will be introduced briefly in the present paper.
An overview of the main microgravity drop tower/well experiment facilities in the world
There are different kinds of facilities such as drop towers/wells, airplanes, sounding rockets, skylab, shuttle and spacelab, and space station etc. (Fig. 2) [1] which can be used to perform microgravity experiments. Each of these facilities has its own characteristics and usage. All these facilities form a complete system to perform different kinds of microgravity experiments. Although the duration of microgravity is relatively short, the drop tower/well facility has many obvious advantages, such as excellent microgravity level, low cost, many test drops per day, ability to use precise equipments, and easy artificial interference etc. All these advantages make it the most important facility for performing microgravity experiments.
In the early 1960s NASA (USA) constructed a drop tower and a drop well at Lewis Research Center (LeRC) [1 3] . The drop well is a large-scale facility called "Zero-Gravity Japan constructed two microgravity facilities by the end of 1980s and early 1990s. One is the biggest microgravity drop well facility (JAMIC) [4, 5] in the world. It is 710 m deep (underground). It can provide 10 s duration of microgravity and 10 5 g o microgravity level. The deceleration level is less than 10 g o . The other microgravity drop well facility [6, 7] is 150 m deep (underground). Its duration of microgravity is 4.5 s. The microgravity level is 10 5 g o and the deceleration level is also less than 10 g o .
Germany also constructed a drop tower [8, 9] in Bremen by the end of 1980s and early 1990s. It is 146 m tall. The duration of microgravity is 4.7 s. The microgravity level is 10 5 10 6 g o . The average deceleration level is 25 g o and the peak deceleration level is 50 g o .
It is reported that Russia also constructed a large-scale microgravity facility, but no
